Target cell limitation constrains chlamydial load in persistent infections: results from mathematical modelling applied to mouse genital tract infection data.
The interactions between chlamydial pathogens and their host contribute to the outcome of infection. Nonresolving infections in immunodeficient mice can provide insights into these mechanisms by allowing observation of a form of persistent infection. Using a mathematical model, we predict that in a nonresolving infection, the number of chlamydiae in the host will attain a stable equilibrium and that this equilibrium will be independent of the inoculum size. We test this hypothesis by infecting RAG(-/-) mice with 10(4)-10(7) inclusion-forming units (IFU) of Chlamydia muridarum and comparing the IFU levels at equilibrium. There were no statistically significant differences in equilibrium IFU levels between the reference group and other inoculation groups, supporting the hypothesis. Using the mathematical model, we estimated that at equilibrium just 3% of the chlamydiae infect a target cell. We predict that the equilibrium IFU level is highly sensitive to the rate of replenishment of healthy cells. The limitation of target cells is a key driver of infection dynamics, affecting both the peak of infection and the equilibrium level of persistent infections. Target cell limitation likely plays an important role in the dynamics of human infections as well.